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Summary
Micro meteorological factors and leaf photosynthesis of Ilex rotunda were investigated on a median strip in a commercial district to clarify characteristics of the urban micro environment for street trees and the acclimation of leaf photosynthesis to the environment. Diminished sunlight, high air temperature and soil drought in summer were characterized as urban micro environment.
Photosynthetic rate of street trees was lower than for suburban trees from
July to September and higher from October to March. High photosynthetic rate in autumn and winter depended on high carboxylation efficiency, and low photosynthetic rate in summer might depend on air pollution. Intrinsic water use efficiency was higher in street trees because of the high carboxylation efficiency and, especially in summer 1994, the low stomatal conductance.
The results suggest that these photosynthetic characteristics of street trees represent the acclimation to the urban micro environment.
Introduction
Photosynthesis is one of the most important physiological functions regulating plant growth.
Photosynthetic rate is regulated by response of photosynthetic capacity, as potential capacity of leaf, to environmental factors such as light intensity, air temperature and soil water content. Photosynthetic capacity itself is acclimated to environmental factors (Jones; 1992, Seiler and Johnson; 1985) . Urban street trees grow under many stresses, including diminished sunlight due to interception by buildings, high air temperature (i.e., heat-island), and water stress 1987, Kjelgren and Clark; 1992, Krizek and Dubik; 1987, Whitlow and Bassuk; . Therefore, photosynthetic capacity of urban street trees is considered to be acclimated to urban micro environment.
Urban micro environment is quite different from that in forest, so it is difficult to extrapolate from morphological, physiological and biochemical data obtained from trees growing in a forest to trees growing in an urban environment (Krizek and Dubik; . Therefore, knowing the urban micro environment and the reaction of street trees, a new managing schedule can be designed for urban street trees. However, there are few studies on the effects of the urban micro environment on street trees 1987, Whitlow and Bassuk; conditions. This high water use efficiency was the result of water stress preconditioning (Gebre and Kuhns 1993; 1985 . In June and July 1994, the sampled tree at Tenjin was probably under greater water stress than at Hakozaki, because the soil at Tenjin was more dehydrated. In this study, the gas exchange rates were measured with well watered detached shoots. Therefore, in comparison with July 1993, lower gs1000 and higher IWUE in 1994 was probably the result of acclimation to dehydrated soil. (Kammerbauer et al.; , dust (Thompson et al.; 1984) and heavy metals (Carlson and Bazzaz; 1977, Lamoreaux and Chaney; 1978) . Therefore , impairment by air pollutants is a possible explanation of low Pn1000 at Tenjin . In July 1994, however, P -n1000 was higher at Tenjin. This was probably due to acclimation to dehydrated soil (4 .2.2).
Conclusion
In this study, less sunlight, high air temperature and soil dehydration in summer were characterized as the urban micro environment for street trees at Tenjin study site. The hypothesis that photosynthetic capacity of the urban street tree was acclimated to the environment was empirically confirmed . The high minimum air temperature reduced carboxylation efficiency moderately and caused high photosynthetic rate in winter. Dehydrated soil probably reduced stomatal conductance and caused high intrinsic water use efficiency. Low photosynthetic rate in summer 1993 might be impairment of air pollution . The heat island effect and air pollution are phenomena observed on "city scale" and are reported for many cities (Kawamura; 1979) . Dehydrated soil in the concrete pit is phenomenon observed on "street scale." Therefore, high photosynthetic rate in winter and low photosynthetic rate in summer may be observed commonly in many cities. In contrast, soil water condition may change every pit . In fact, flooding has been pointed out for urban concrete pits. Gas exchange acclimation of urban street trees to soil water condition should be studied at many urban concrete pits.
